Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et al. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 1 of 18 

y 




Robert C. Colwell, Reg. No. 27,431 (&50) 326-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 2 of 18 

J 



fig.2 



DATA RECORDING DIRECTION 



64 KB (IECC CLUSTER) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1 1) (12) (1 3) (1 4) (1 5) (16) 







RECORDED/ 
UNRECORDED 
AREA CONTROL MAP 



Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 3 of 18 




Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et al. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 1 6869S-1 12700US 
Sheet 4 of 18 



LL 



I a. 

II 

\S 

l| 

o 
o 



Q_ 



O V 
DC tz 



o 
o 



OC c 



o 
o 



<: 



o °? 

DC c= 



O 

o 



o 
o 



ULI 
DC 



DC 
LU 



Robert C. Colwell, Reg. No. 27,43* (650) 326-2400 

Applicant: Osamu KAWAMAE, et al. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 1 6869S-1 1 2700US 
Sheet 5 of 18 

J 




O 



o 



DC cotu 
Q coO 



o 



CVJ CO 



□C 00 o 
DC 

DC CO I— 
LU DC X 



Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et at. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-112700US 
Sheet 6 of 18 

J 



CD 
00 
CO 

eg 



CO 

(3 




CD 
CD 

CNJ 



Robert C Colwell, Reg. No. 27,43* (650) 326-2400 

Applicant: Osamu KAWAMAE, et al. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 7 of 18 




CO 

CD 

10 
10 



O 



CO 

uu 
o 



DC CO ^ 
° CM CO 

dc 

DC CO I— 
LU OC X 



RofieTTCTUolweU, Keg. iVo. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title: A Recording Medium, Recording Method And... 



Attorney Docket No. 

Sheet 8 



16869S-112700US 
of 18 



J 



fig.8a 



216Byte 



248Byte 



32Byte 



PARITY ivwwwi 



BURST ERROR 



YZZZZZZZZZA 



152Byte 



FIG.8B 



216Byte 



248Byte 



32Byte 



vzzzzzzzzza 



BURST ERROR 



zzzzzzzzzza PARITY 



152 Byte 



Robert C. Cotwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et at. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 9 of 18 



FIG.9 



901 



905- 



907 




POWER ON 



902 



NO 



RECORD DATA 



912 

J 



READ MAP FROM DISK 




903 

J 



YES 



UPDATE ITEM USING MAP IN 
NONVOLATILE MEMORY 



904 
1_ 



UPDATE FLAG "0" 



906 



UPDATE MAP IN NONVOLATILE MEMORY 



DISK REMOVAL INSTRUCTION 




MAP no 
^UPDATE PRESENT^ 



909 



910 



911 



UPDATE FLAG "1" 



UPDATE MAP ON DISK 



UPDATE FLAG "O" 




END 



Robert C. Colwell, Reg . No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 10 of 18 



FIG. 10 



RECORDED/UNRECORDED AREA CONTROL MAP 



UPDATE FLAG 



t 

MAP AREA 



Robert C. Colwell, Reg. No. 27,431 ( 650) 326-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 11 of 18 

) 




Robert C. Colwell, Reg. No. 27,43* (65<>) 326-2400 

Applicant: Osamu KAWAMAE, et al. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 12 of 18 



FIG.12A 



< DEVICE A > 





UPDATE TIMING A 


1 


POWER OFF 


2 


DISK REMOVAL 


3 





FIG.12B 



< DEVICE B> 





UPDATE TIMING B 


1 


PREDETERMINED NO. OF DATA ITEMS RECORDED 


2 


PREDETERMINED TIME LAPSED 


3 


NO. OF UNRECORDED AREAS CHANGED 



Robert C. Co/u;e//, Keg. No. 27,431 &SO) 326-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title- A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 13 of 18 



FIG. 13 



RECORDED/UNRECORDED AREA CONTROL MAP 
UPDATE TIMING FLAG 



UPDATE FLAG 



MAP AREA 



Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 14 of 18 



FIG.14A 



(1) (2) (3) (4) (5) (6) (7) (8) .... 




UNRECORDED AREA a UNRECORDED AREA b 




FIG.14B 



(1) (2) (3) (4) (5) (6) (7) (8) .... 




DATA RECORDING DIRECTION 



Robert C. Colwell, Reg. No. 27 A3* (&5o) 326-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 

Sheet 15 of 18 

J 



FIG.15A 



FIG.15B 



2801 



USER DATA 



2802 2801 

\ L_ 



i 



ID DATA ADDITION 



ID 
DATA 



USER DATA 



FIG.15C 



2802 2801 
\ . i 



ID 
DATA 



ERROR CORRECTION ENCODING 
2803 



USER DATA 



PARITY 



FIG.15D 



2804 
J 



| MODULATION 



USER DATA 



SYNC DATA ADDITION 



FIG.15E 



2805 2804 
\ . \ 



SYNC 
DATA 



USER DATA 



Robert C. Colwell, keg. No. 27,431 (650)320-2400 

Applicant: Osamu KAWAMAE, et a/. 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 16 of 18 



fig.i6 



ID DATA 



2802- 



2901 



SECTOR 
INFORMATION j 



SECTOR NO 



2901 




SECTOR INFORMATION 



RECORDING 
DIRECTION FLAG 



2903 



FIG. 17 



SYNC DATA 



2805 ~ 


Information! sync signal 




* \ * 

3001 3002 




FRAME INFORMATION 


3001 — 


l 1 

! RECORDING i 
1 DIRECTION FLAG I 




\ 

2903 



Robert C. Colwell, Reg . No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et aL ■ 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 16869S-1 12700US 
Sheet 17 of 18 



FIG. 18 



NO ADJACENT 
RECORDED AREA 




RECORDING 
IN ADDRESS 
INCREASING 
DIRECTION 

3101 
_J 



NO 



SET RECORDING FLAG T0 1 



1301 

L_ 



RECORDING 
IN ADDRESS 
DECREASING 
DIRECTION 

3102 
I 



SET RECORDING 
FLAG TO 3 



SET RECORDING 
FLAG TO 2 



1304 



RECORD RECORDING 
AREA CONTROL FILE 



RECORD DATA 
(ADDRESS N) 



END 



Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Osamu KAWAMAE, et ai 
Title: A Recording Medium, Recording Method And... 
Attorney Docket No. 1 6869S- 1 1 2700US 
Sheet 18 of 18 



J 



FIG. 19 



1904 




RECORDED/UNRECORDED 
AREA CONTROL MAP 





















































i 


1 













































































FIG. 20 



RECORDED/UNRECORDED AREA CONTROL MAP 

DISK ID 

UPDATE FLAG—- 



7777 

p 


























7777 























































































































































MAP AREA 



